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What is VIEWS?

The Visibility Information Exchange Web System is an online system 
designed to acquire, manage, and provide access to data and metadata 
related to visibility and air quality, and to support the efforts of the five 
Regional Planning Organizations (RPOs) to meet the requirements of 
the Environmental Protection Agency’s Regional Haze Rule to reduce 
regional haze in national parks and wilderness areas.
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Bring diverse data sets together so users can access them and analyze them in a         
common environment and with a common set of tools

Facilitate RPO support of the Regional Haze Rule

Facilitate visibility and air quality research in general

Integrated Database

Query and Analysis Tools

Resource Catalogs

User Collaboration



Transform the WRAP website into the VIEWS website
Design a new “look and feel”

Leverage existing content and tools

Upgrade the software and hardware infrastructure 

Provide an online version of the Annual IMPROVE Data Summary
Spatial and seasonal analyses

Aerosol and light extinction budgets

Air mass histories – back trajectories

Best/worst 20% visibility days and other aggregations

Expand the existing data inventory
Add IMPROVE, IMPROVE Protocol, and CASTNet data from non-WRAP states

Acquire EPA AIRS PM 2.5 and speciated fine aerosol data

Add RPO-specific data sets and other data as prioritized by CIRA and RPOs

Provide enhanced data access and analysis tools
Improve the interface and performance of the database query wizard

Expand the available metadata output options

Provide additional formatting and output options for query results



Transform the WRAP website into VIEWS website

First version came online in September, 2002

Interface and performance enhancements are ongoing 

Provide an online version of the Annual IMPROVE Data Summary

Partial version made available in December, 2002  (only back trajectories)

First full version delivered in February, 2003

Performance and interface improvements released March, 2003

Expand the existing data inventory

Existing networks have been expanded with additional available data

Additional networks were added in November and December, 2002

Additional data and metadata is currently being collected and integrated

Provide enhanced data access and analysis tools

New Database Query Wizard made available in December, 2002

Performance and interface enhancements released in January, 2003



Major Components

Website and associated online tools

Integrated Database and data ingest procedures

Raw data files and support documents  (SOPs, White Papers, Research Articles, etc.)

Code libraries 

Software Environment

Database Technology: Microsoft SQL Server, ADO .Net, ODBC

Website Technology: Microsoft Internet Information Server (IIS), FrontPage Server Extensions

Development Technologies:

MS SQL Server Tools, MS .Net Framework, MS Visual Studio .Net, MS FrontPage, C#, Visual Basic, ASP .Net, HTML, 
DHTML, Javascript, VBScript 

Hardware Environment

Web server and Database server

Source Code Control server  (change and version control, developer coordination, code consolidation)

Backup and Build server  (manages system archives, builds and packages the entire system)

Development machines  (day-to-day development, unit testing, beta releases)

T3 Internet Connection



Over 500 registered users

Over 150 organizations represented
RPOs, EPA, State Environmental Agencies, Universities, Contractors, Stakeholders, etc.

An estimated 250+ unique hits a day

Over a dozen nations represented
Denmark, Poland, New Zealand, Australia, Zimbabwe, the U.K., and more…

Search engine positioning (Google.com):
#1 for “Visibility Information”

#40 - #50 for “Visibility Data”, up from #91 in February and rising steadily

An ever-increasing number of feedback responses

Linked to by over two dozen other sites (growing rapidly)

An increasing number of requests for data and new features
Online submission and immediate use of data sets

Geographical Information System (GIS) integration

Online modeling tools and simulations





Improved Database Query Wizard
Improved query and data retrieval performance
Additional metadata output fields: latitude, longitude, status flags, QC flags, and more…
Popup metadata information for monitoring sites and measurement parameters

Annual IMPROVE Data Summary
Contour maps of major aerosol species for best/worst 20% and average visibility day
Composition and budgets of the individual best/worst 20% visibility days for each monitoring site
Aerosol and light extinction trends
Air-mass histories (ATAD Back Trajectories)

Personalized User Accounts
Edit user profile information
Subscribe to the VIEWS newsletter
Sign up for the VIEWS Guest List and User Forums (coming soon)

Expanded and Enhanced Backend Software System
Improved database and data warehouse architecture
Scalable, reusable, and robust software framework
Enhanced data ingestion system



Features and Highlights

Site selection by network, state, RPO, and individual site

Parameter selection by group: major, derived, and all

Popup metadata information for monitoring sites and measurement parameters

Enhanced date range selection – by year/month groups or list of date ranges

Additional output fields: Latitude, Longitude, Elevation, Status and QC Flags, more…

Enhanced query performance

Choice of output formats: Smart Grid, HTML Text, and ASCII text file

Future Plans

Further improve query performance

Provide more metadata and improve selection interfaces 

Provide additional output formats: Excel spreadsheets, ARC/Info Shape files, etc.

Allow the saving and retrieval of constructed queries

Enhance descriptive information for networks, sites, datasets, methods, and parameters



Database Query Wizard – Query Construction Interface



Database Query Wizard – Example Query Results  (Smart Grid, Wide format)



Database Query Wizard – Example Query Results  (HTML Text, Skinny format)



Features and Highlights

Contour maps of spatial and seasonal aerosol patterns

Aerosol and light extinction budgets

Composition of the individual best/worst 20% visibility days for each monitoring site

Aerosol and light extinction trends

Air-mass histories (ATAD Back Trajectories)

Color-coded bar charts, pie charts, and line graphs

An expanded selection of averaging and aggregation analyses

Expanded help and descriptive information

Improved interface and query performance

Future Plans

Improve the user interface and extend graphical tools

Expand metadata information: Sites, Parameters, Calculation/Aggregation Methods, etc. 

Provide “report construction” capabilities: user selects graphical components and content

Provide export options: MS Word, MS PowerPoint, etc.

Integrate GIS capabilities



Annual Summary - Spatial and Seasonal Patterns
Data Views:

Map View

This view displays contours of the 
selected parameter for a selected year 
and aggregation. Data aggregation 
options include the average of the 
annual, quarter, and best or worst 20% 
of sampled days. The best and worst 
20% days in a year can be chosen by 
using chemical extinction 
(aerosol_bext) or the selected 
parameter as a sort variable. Selecting 
a site icon from the map populates the 
timeline view with data for that site.

Timeline View

This view shows daily values for 
the selected site and 
parameter. Sampling days in 
the chosen data aggregation 
are highlighted. Either chemical 
extinction or the selected parameter 
can be used as a sort variable for the 
best or worst 20% days. Grayed-out 
selections are not currently available.

Tabular Data Summary

This view shows method information or 
data statistics for the selected 
monitoring site. When viewing data 
statistics, 'N samples' is the number of 
samples in the data aggregation and 'N 
substitutions' is the number of values 
substituted using guidelines outlined in 
the RHR tracking progress document.

http://www.battelle.org/projects/epa-environment/default.htm


Annual Summary - Composition
Data Views:

Map View

This view displays IMPROVE aerosol monitoring 
sites for the selected year. Click on a site icon to 
populate other views with data from that site.

Pie Chart View

This view shows the average 
species' composition for the selected parameter 
and data aggregation. Data aggregation options 
are average of the annual, seasonal, best or 
worst 20% aerosol extinction days.

Timeline View

This view displays the daily sample values for the 
selected site, year, and parameter. Selected data 
aggregations are highlighted. Selecting an 
individual sample day from the timeline updates 
pie view with the selected parameter 
composition for that day. Grayed-out selections 
are not currently available.

Tabular Data Summary

This view shows calculation method 
information for the selected parameter.



Annual Summary - Trends
Data Views:

Map View

This view displays IMPROVE monitoring sites 
with sufficient data for trend analysis. Click 
on a map icon to select trend data for that 
site.

Timeline View

Data for a selected parameter and data 
aggregation. Timeline data can be selected 
by parameter, data aggregation, and type of 
trend (either annual or 5-year rolling 
average). The Timeline has two modes, 
'Single' and 'Multi'. In Single mode the 
timeline will display your most recent 
selection. In Multi mode each additional 
selection adds another timeline to the 
display. Up to 6 timelines can 
be superimposed in 'Multi' mode. Attributes 
of the timeline plot such as the date, value 
range, and plot height can be adjusted. To 
remove multiple plots from the view, select 
'Single' mode and your most recent selection 
is displayed. Parameters must have the same 
units to be superimposed in 'Multi' mode. If 
the timeline does not update based on your 
last selection there may not be data available 
for the selected parameter or 
aggregation. Grayed-out selections are not 
currently available.



Annual Summary – Back Trajectories
Data Views:

Map View

This view displays back trajectories from 
the Atmospheric Transport and 
Deposition (ATAD) model. Click on a site 
icon to view trajectories ending at that 
site. Up to four trajectories are displayed 
for each day at six hour intervals. Each 
plot symbol on a trajectory indicates an 
air parcel position three hours older than 
the next parcel along the trajectory line 
to the site. Complete trajectories go back 
5-days.

Timeline View

This view shows IMPROVE parameter 
values for the selected year. The best 
and worst 20% days can be highlighted 
to help associate any of these individual 
sampling days with air mass source 
regions for that day. Click on a daily 
value from the timeline to display that 
days' trajectory, or use the BACK and 
FWD buttons to move to the next or 
previous days' trajectory. Trajectories 
are available for all days in the calendar 
year.

Tabular Data Summary

This view shows calculation method 
information for the selected parameter.



Features and Highlights

Create and edit user profile information

Subscribe to the periodic VIEWS newsletter

Sign up for inclusion in the online VIEWS Guest List

Future Plans

Save and organize data queries, query results, and other products

Choose to participate in and contribute to VIEWS User Forums 



Personalized User Accounts

Features:

Edit user profile information

Subscribe to VIEWS newsletter

Signup for VIEWS Guest List

Signup for VIEWS User Forum



Validation

Database
Rules

Program
Logic

Source Data

Import

Source Data

Source Data

Retrieval Presentation

Analysis Interpretation

TransformationStorage

Front EndBack End

Retrieval: Getting the data outImport: Getting the data into the system

Validation: Ensuring data accuracy Presentation: Displaying the data

Storage: Managing the data, backup, archival Analysis: Making the data understandable 

Transformation: Sorting, joining, aggregating Interpretation: Making the data usable 



Methods

Air_Obs

Networks

Sites Parameters

SQL Script

Time

Generation of the Front End:

Periodically
On Demand

The front-end DSS is automatically generated by the back-end OLTP

Map Projection Analogy: Base system (globe) and derived views (projections)
Optimization:  Allows each architecture to do what it does best without compromise
Data Transparency:  User doesn’t need to know how data is stored, only how to use it
Exchangeability:  A wide variety of diverse schemas can be generated from OLTP



Data Sets currently available from VIEWS:

aerosolSEAVS
aerosolREVEAL
aerosolPREVENT
aerosolMOHAVE
aerosol, calculated variables, regional haze rule dataIMPROVE
speciation dataEPA AIRS Speciation
frm dataEPA AIRS FRM
drychem, vischemCASTNET
nephelometer, transmissometerARS

Data Sets soon to be added to VIEWS:

aerosol, nephelometer, transmissometerBRAVO
nephelometer, transmissometerSEAVS
nephelometer, transmissometerMOHAVE
aerosolNESCAUM
aerosolSFU



Other Emissions

Modeling Data and Output(?)

AIRS Emissions

aerosol, gaseous, met, SO2, NOX, PM10, VOC, COEPA Supersites

UV Radiation

Wet deposition ionsNADP/NTN

PM2.5, speciated aerosolNAPS

O3, CO, SO2, NO2EPA AIRS Gaseous

meteorology and visual rangeSurface Meteorology

PM10, PM2.5, SO2, NOx, meteorologyTrans-Boundary Monitoring Network (TBDM)

PM2.5, speciatPM2.5, speciated aerosoled aerosolNEPART

PM2.5, speciated aerosolGAViM

PM10EPA AIRS

gaseousNPS

PM2.5, speciated aerosolSEARCH 24hr

PM2.5, speciated aerosol, gaseous, surface metSEARCH Continuous



Optimize data storage and retrieval mechanisms

Further refine and automate data ingestion and transformation tools  

Identify and acquire additional data sets

Special studies and projects

University programs and research

International data sets

Modeling data and output results (?)

Allow online submission of data sets – per standardized format

Directory Interchange Format (DIF) – from NASA’s GCMD

NARSTO’s Data Exchange Template

Implement an easily searchable catalog of offsite data resources

ISO 11179: Specification and Standardization of Data Elements

Dublin Core standard by Online Computer Library Center (OCLC)

Develop and emphasize the “Exchange” nature of VIEWS



Extend and homogenize metadata, improve metadata search options

Allow ad hoc SQL queries and refine query construction tools  

Develop extensive Online Analytical Processing (OLAP) capabilities

Online, interactive cube construction

Simplified OLAP query interfaces

Extensive analytical tools and output options

Offer direct access to data sets not yet incorporated into the Integrated Database

Directory Interchange Format (DIF) – from NASA’s GCMD

NARSTO’s Data Exchange Template

Implement additional data output formats

Microsoft Excel spreadsheets

ARC\Info Shape files

Model-ready input files

Direct database conversions and output dumps: MS Access, Oracle, FoxPro, etc.

Provide XML Web Services for data access and retrieval



Enhance mapping features and integrate additional GIS capabilities

isopleth and contour maps

scatter plots

stacked bar charts

gridded data

statistical analysis tools

presentation-ready reports and maps

Provide interactive report construction and formatting tools

Allow saving and retrieval of constructed reports and maps

Provide visibility and air quality-related map services

Incorporate CAPITA’s DVOY trajectory and residence time browser

Implement sorting and searching features for metadata and query results

Provide an extensive catalog of internet and document resources

Provide an online tutorial for VIEWS website and tools, analysis methods

Provide training materials and services



Integrating new data acquisitions into the Integrated Database

Identifying and implementing useful metadata and data standards

Developing and enhancing online tools at a regular and frequent rate

Keeping pace with a diverse and rapidly expanding user community

Maintaining and improving data retrieval performance

Making efficient and prioritized use of available funding and resources



Conclusion and call for participation…
Visit our website:  http://vista.cira.colostate.edu/views

Sign up for our newsletter

Become a member of our guest list

Access our data, use our tools, and check back frequently…

Give us your comments, suggestions, and feedback ( Really!! …and often.)

Thank You.
http://vista.cira.colostate.edu/views
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